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Abstract 
In order to collect dissolved Oxygen values in the target environment periodically, the  controlling software for 
dissolved oxygen meter  is developed based on Visual C++, which can gather and save data periodically to provide 
follow-up analysis with data support. This paper introduces the Dissolved Oxygen Controller instruction code and 
RS485 communication process,  and finally show the complete software user interface and features. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
Industrial dissolved oxygen meters are applied comprehensively to the monitoring of dissolved oxygen 
value in solution generated from chemical fertilizers, metallurgy, environmental water handling projects, 
pharmacy, biochemistry[1], food cultivation et al. The software and hardware supports are provided in the 
commercializing system, but it is still scare for some special appling domain or some users with special 
needs. So the collecting and controlling software of dissolved oxygen meter is developed by the author, 
and this paper is to  make some presentation about it. 
  The measuring values can only be obtained by reading artificially from the LCD panel in the lab. In 
practical use, it involves data collection in exact time interval, so a huge deviation exists. For this, after 
referring to some relevant technical literature，the programming is done for RS485 port of the dissolved 
oxygen meter. It turns out that the measuring software written by the author can successfully solve the 
existing problems in artificial data collection. 
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2. Introduction to industrial dissolved oxygen meter 
      In the lab, the model number of dissolved oxygen meter is DO-200-S. This product provides a 
LCD panel displaying the collected dissolved oxygen values, four keys which can set relevant references 
cooperating with the LCD panel, still two relays which play a role of enable switch to drive other external 
equipments when the DO value is high or low, and the RS485 communication interface supporting the 
MODBUS protocol. 
      Here, by making programming development on the RS485 communication interface, the computer 
can collect the dissolved oxygen values. 
3. Introduction to the dissolved oxygen meter protocol based on MODBUS 
      The detailed MODBUS protocol can be seen in [2]. This dissolved oxygen meter adopts MODBUS 
protocol's RTU model which provides three upper computer instructions, respectively using for collecting 
the measuring information and state，the equipment alarming value DO and the alarming DO value in 
the system. 
       Table 1. Instruction format
define[byte] 
function 
address 
[1] 
Function
code
[1] 
start address 
[2] 
data number 
[2] 
CRC check 
[2] 
measuring information and 
state
ADDR 0x03H 0x0000 0x0006 CRC 16 
setting the alarming DO 
value
ADDR 0x06H 0x1000 0xXXYY CRC 16 
read the set alarming DO 
value
ADDR 0x03H 0x1000 0x0001 CRC 16 
         
        The instructions sent to dissolved oxygen meter by the upper computer are all 8-bytes instructions, 
among which ADDR is the RS485 messaging address of dissolved oxygen meter, being effective only 
when it is in keeping with the set address value in the meter.  
In 0xXXYY, XX is corresponding to the set high alarming value DO and YY is corresponding to the 
set low alarming value DO. The XX and YY has the following congruent relationship with the practical 
DO value. By rounding 10*DO to the nearest integer and then converting it into hex, the corresponding 
XX and YY values can be obtained. 
       The CRC(Cyclic Redundancy Check) adopts the check algorithm of CRC-16 table lookup. When 
filling the calibration value, the low bytes of CRC16 is ahead, and the high is behind. When calling the 
check function, instructions' data pointer which includes correct ADDR value and set value, and 
instruction length which does not include two bytes occupied by CRC value need to be passed to the 
CRC16 check function, so that the correct check value can be gotten. At last, the check value is updated 
into the instructions and the instructions to be sent are generated. 
              Table 2. Response instruction format
define
[byte] 
address 
[1] 
function 
code
Data length 
[1] 
returned data 
[6] 
CRC check 
[2] 
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[1] 
data ADDR 03H 06H DATA CRC 16 
              
      The ADDR and CRC16 has the same format and function as the upper computer instructions, so it 
is unnecessary to give more details as follows. 
When reading the measuring information and state：
       DATA[6] includes the measured values, temperatures and alarming state. 
       measuring value = DATA[0]*100 + DATA[1] . DATA[2]*100+DATA[3].  
       temperature value = DATA[4]. 
       alarming value = DATA[5]. 0 represents no alarming. 1 represents high alarming. 2 represents low 
alarming.
       For example, if DATA[6]={0x03,0x04,0x05,0x03,0x15,0x00}, it indicates that the obtained 
measured dissolved oxygen value is 304.503mg/L, the temperature being 21 Celsius degree, no alarming. 
When setting the alarming DO value: 
       high alarming value = DATA[0] / 10. 
       low alarming value = DATA[1] / 10 . 
       DATA[2]~DATA[5] are spare. when setting and reading the alarming values, the values are 
corrected to one decimal places. 
       For example, if DATA[6]={0xC6,0x6E,0x00,0x00,0x00,0x00}, it indicates that high alarming is 
19.8mg/L and low alarming is 4.6mg/L. 
                Table 3. Setting the response instruction of alarming DO value
Define 
[byte] 
Address 
[1] 
function 
code
[1] 
data address 
[2] 
returned data 
[2] 
CRC check 
[2] 
data ADDR 0x06 0x1000 0xXXYY CRC 16 
               Note:0xXXYY means the new alarming value after setting. 
          High alarming value=d(XX)/10, where d(XX) is a decimal value converted from the hexadecimal 
value XX. Low alarming value=d(YY)/10, where d(YY) is a decimal value converted from the 
hexadecimal value YY. For example, 0xXXYY=781E, which means the high alarming value is 12.0mg/L, 
and the low alarming value is 3.0mg/L. 
                         Table 4. The response instruction of errors
define
[byte] 
address 
[1] 
function code 
[1] 
error code 
[1] 
CRC check 
[2] 
data ADDR COM+0x80 CODE CRC 16 
                         Note:COM is the value of function code received by lower computer, and the value of  function code returned by 
the error response. CODE is error code. 01 means function code is false and 03 means data is false. 
4. Introduction to working model of the meter protocol and the computer communication process 
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    At work, the dissolved oxygen meter is at a passive work mode. If wanting to collect real-time 
information and display them on the LCD panel, the computer must send the collection instruction 
repeatedly to get the current dissolved oxygen value, when the computer collects data in the way of 
UART, which can be seen in Fig. 1. 
Fig. 1. communication flowchart Dissolved oxygen controller with PC 
5. The cording diagram between the PC and the dissolved oxygen meter 
   When connecting the PC and meter,the RS485 interface of dissolved oxygen meter is connected to 
the PC COM interface using a RS485 converter, which can be seen in Fig. 2. 
                                       
Fig. 2 .connect Dissolved oxygen controller with PC 
    In addition, when connecting the meter using a laptop, the converter converting USB to RS232 can 
be used to extend, which provides the laptop with the COM interface. First, a converter converting RS232 
to RS485 is connected to the RS232 end, and then the RS485 end is connected to another RS485 end of 
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dissolved oxygen meter. For the USB-RS232 converter can not provide the RS232-RS485 converter with 
the power supply, it needs to get the power from another USB to enable it to work. The details can be 
seen in Fig.3. 
Fig. 3. connect Dissolved oxygen controller with notebook PC 
6. The programming and operating interface 
       According to the communication protocol of RS485, the parameters are set as follows:the baud rate 
of 9600,8 data bit, 1 stop bit, no parity check, no flow control. This software is developed based on VC, 
which is to have the function of manual or regular collection data, and realizes the function of data 
collection and parameters setting. 
Fig. 4 Collect data file sample                                                                                            Fig.5 figures for demo record 
The testing data sample can be obtained via collection tools which can be seen in Fig.4,  and the assay 
plan can also be gotten by data analyzing,seen in Fig.5. The final collecting software interface at work 
shows in Fig.6. Sending the collecting commands manually or regularly, the dissolved oxygen values of 
the target solution can be obtained. 
0 10 20 30 40 50 60 70 80
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
data analysis figure
t(s)
di
ss
ol
v
ed
 o
xy
ge
n 
v
al
ue
(m
g/
L)
3090  HU Zhong-shan et al. / Procedia Engineering 29 (2012) 3085 – 30906 HU Zhong-shan et al./ Procedia Engineeri g 00 (2011) 00–0 0 
Fig.6 the software’s user interface 
7. Conclusion 
    By analyzing the control instruction set of the dissolved oxygen meter and the communication 
process of RS485, combining with the practical applying environment, two physical connecting  methods 
are introduced, the connection between the desktop and the meter, and the connection between the laptop 
and the meter. At last the major software interfaces are introduced. This collection program realizes the 
function of the computer collecting dissolved oxygen values , and forms the corresponding data file, 
which provides the further analysis with exact data support. The testing result shows that this system has 
the following  characteristics,simple using, accurate real-time measurement and simple operating. By 
debugging and running in the lab, this system reach to the expectant effect. 
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